Involvement of single-strand breaks in complex formation between single-stranded DNA and nucleoids of Bacillus subtilis.
RNase-unfolded chromosomes of competent Bacillus subtilis are able to take up single-stranded homologous donor DNA fragments in vitro to form donor-recipient DNA complexes (Van Randen and Venema 1981). The unfolded chromosomes behave as supercoiled DNA molecules. X-irradiation increased the formation of unstable and stable complexes between donor and recipient DNA during incubation at 37 degrees C. The complex-forming ability of the unfolded chromosomes increased linearly with increasing X-ray dose, even after complete relaxation of the unfolded chromosomes had occurred. Limited DNase I action increased the complex-forming ability of the chromosomes as effectively as X-irradiation. Unstable donor-recipient DNA complexes can be distinguished from stable ones by their dissociation upon density gradient centrifugation in CsCl at pH 11.2. They are stable at pH 10 (Van Randen et al. 1982a). At an intermediate pH value during isopycnic centrifugation, a fraction of the unstable complexes were stable, suggesting that a range of stabilities existed among the unstable complexes. The donor moiety of the stable donor-recipient DNA complexes was far more resistant to nuclease S1 treatment than that of the unstable ones.